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(54) HEAT EXCHANGER 

(57)Abstract 

PROBLEM TO BE SOLVED: To attain an excellent flow-dividing 
performance even in the case of two phases of gas and liquid by a 
constitution wherein a flow-dividing passage for leading to each flow 
passage a fluid in the state of two phases of gas and liquid which 
flows in from an introducing piping is formed between the introducing 
piping and the flow passages and an inflow port making the flow- 
dividing passage communicate with each flow passage is provided in 
the lower part of the flow-dividing passage. 

SOLUTION: At a position corresponding to a refrigerant introducing 
piping 75, a cylindrical flow-dividing passage 80 of which the diameter 
is equal to that of a first opening is formed inside sealings 1 2 and an 
opening part of each sealing 72 forms an inflow port 81 from the flow- 
dividing passage 80 to each refrigerant flow passage A. This inflow 
port 81 is provided in the lower part of the flow-dividing passage 80 
and makes the bottom part of the flow-dividing passage 80 
communicate with the refrigerant passage A A refrigerant flowing into 
the flow-dividing passage 80 is brought to a state of separated flow 
wherein a gas refrigerant G is positioned above and a liquid refrigerant 
L below and it passes the inflow port 81 downward and flows into each 
refrigerant flow passage A According to this constitution, a liquid fluid gets easily on the flow of a gas fluid 
and flows easily into each flow passage and thus a flow-dividing performance can be improved 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a heat exchanger and relates to improvement in 
the diversion-of-river performance of the fluid concerned in case at least one side flows into a 
heat exchanger with a gas-liquid two phase state among the fluids which perform heat 
exchange especially. 
[0002] 

[Description of the Prior Art]Conventionally, various kinds of heat exchangers are used in the 
conditioner, a freezer, a refrigeration device, etc. The overall heat transfer coefficient of plate 
type heat exchanger is large among those heat exchangers, and it is known as a compact heat 
exchanger. 

[0003]Generally, plate type heat exchanger laminates two or more heat transfer plates of 
approximately rectangular shape in which the opening was provided in the four-corners part, 
and is constituted. As shown in drawing 16 , the channel (a) and (b) of each fluid which 
performs heat exchange is formed by turns between heat transfer plates (p). The 
circumference of each opening bulges in either of the laminating directions of a heat transfer 
plate (p), and the swollen parts (c) of an adjacent heat transfer plate contact. And the space 
divided by two or more openings and contact parts (c) forms the part circulation way (e) which 
follows an introduction pipe (d). 

[0004]The fluid which performs heat exchange flows into a diversion-of-river passage (e). after 
passing an introduction pipe (d). And a fluid is distributed to each channel (a, a, -) from this 
diversion-of-river passage (e). That is, a diversion of river is carried out. 
[OOOSjBy the way, the conventional plate type heat exchanger was used as a heat exchanger 
for liquid-liquid in many cases. That is. both the fluids that perform heat exchange flowed by 
the liquid condition in plate type heat exchanger, performed heat exchange by the liquid 
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condition, and they were used in many cases so that it might flow out by a liquid condition. 
[0006]The conventional plate type heat exchanger provided the inflow part in the lower part of 
the heat exchanger body, provided the discharge section in the upper part, and it was 
constituted so that a fluid might be poured toward the upper part. And the input (f, f, -) which is 
an entrance of the fluid from a diversion-of-river passage (e) to each channel (a, a, -) was 
established in the upper part of the diversion-of-river passage (e). Therefore, the fluid which 
flowed horizontally toward the diversion-of-river passage (e) from the introduction pipe (d) 
changes a flow direction abbreviated 90 degrees at a diversion-of-river passage (e), and flows 
through each channel (a, a, -) toward the upper part through input (f. f, 
[0007] 

[Problem(s) to be Solved by the lnvention]By the way, generally in the heat exchanger 
provided in a refrigerant circuit, especially an evaporator, a heat-exchanging-fluid slack 
refrigerant flows with a gas-liquid two phase state. With liquid cooling intermediation and a gas 
refrigerant, since specific gravity differs, vapor-liquid two-phases flow will flow into a heat 
exchanger by various flow patterns according to a passage sectional area or the rate of flow. 
[0008]lf the passage sectional area of the inflow part of a heat exchanger is large, vapor-liquid 
two-phases flow will turn into a separation stream to which gas is located in the upper part and 
liquid is located in the lower part. When a gas-liquid two-phase refrigerant is a separation 
stream, the diversion-of-river performance of the refrigerant which flows into each channel (a, 
a, ~) from a part circulation way (e) falls remarkably. That is. each channel (a, a, -) of every 
shows dispersion in a flow, and heat exchanging quantity differs in each channel (a, a, -) of 
every. As a result, the heat exchanging quantity of the whole heat exchanger falls - the 
channel through which the refrigerant of the gaseous state which can perform only sensible 
heat change flows mostly exists. 
[0009]The cause is considered as follows. 

[0010]Liquid cooling intermediation rides and flows into the flow of a gas refrigerant on the 
above-mentioned part circulation way (e). That is, as liquid cooling intennediation is carried 
away with a gas refrigerant, it flows into each channel (a, a, -). However, since input (f) is 
located in the upper part of a diversion-of-river passage (e), a gas refrigerant will mainly be 
located near input (f). Therefore, liquid cooling intermediation becomes difficult to ride the flow 
of a gas refrigerant, and is easy to produce channeling as a result. Therefore, in the part 
through which liquid cooling intermediation is not fully flowing, heat exchange is not performed 
effectively. As a result, the heat exchanging quantity of the whole heat exchanger falls. 
[001 1]Thus, when the fluid of a gas-liquid two phase state was used for the conventional plate 
type heat exchanger as heat exchanging fluid, the diversion-of-river performance was falling. 
Therefore, if the conventional plate type heat exchanger was simply provided in the refrigerant 
circuit, desired heat exchanging quantity was not able to be obtained from aggravation of 
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diversion-of-river performance. 

[0012lthis invention is made in view of this point, and comes out. Even if the purpose is a case 
where the fluid of ** flows in the state of a separation stream, there is in providing the heat 
exchanger which demonstrates good diversion-of-river performance and from which the 
outstanding heat transfer performance is obtained. 

[0013] 

[Means for Solving the Problem]To achieve the above objects, it was presupposed to this 
invention that input is established in the lower part of a diversion-of-river passage. By this, 
when flowing into a channel from a diversion-of-river passage, a fluid will go caudad and will 
flow. Therefore, gaseous fluid located in the upper part becomes easy to carry a liquefied fluid 
located in the lower part, and a liquefied fluid flows into a channel easily. As a result, 
channeling will be prevented and its diversion-of-river performance will improve. 
[001 4]A means which the invention according to claim 1 provided specifically. Two or more 
channels (A, A, -) through which at least one fluid of the two fluids which perform heat 
exchange mutually flows are formed in parallel mutually, In a heat exchanger which distributes 
a fluid which flowed from an introduction pipe (75) to each channel (A, A, -), carries out heat 
exchange, and is made to flow out of derivation piping (76), Between the above-mentioned 
introduction pipe (75) and the above-mentioned channel (A, A, -), A diversion-of-river passage 
(80) for leading a fluid of a gas-liquid two phase state which flowed from this introduction pipe 
(75) to each channel (A, A, -), It is divided and formed to this channel (A, A, -), and has 
composition in which input (81, 81, -) which opens this diversion-of-river passage (80) and 
each above-mentioned channel (A, A, -) for free passage in the lower part of the above- 
mentioned part circulation way (80) is established. 

[0015]By above-mentioned matter to define the invention, at a diversion-of-river passage (80), 
gaseous fluid will be located in the upper part and a liquefled fluid will be located in the lower 
part. And since a liquefied fluid exists near input (81), gaseous fluid in a position which is 
distant from input (81) flows into input (81) easily with a liquefied fluid. As a result, a liquefied 
fluid flows into each channel (A, A, -) easily, and its diversion-of-river performance improves. 
[001 6]A means which the invention according to claim 2 provided considers input (81) as a 
pars basilaris ossis occipitalis of a diversion-of-river passage (80), and composition which is 
opening a channel (A) for free passage in the heat exchanger according to claim 1. 
[0017]lnput (81) will be established in a pars basilaris ossis occipitalis in which a liquefied fluid 
accumulates easily by above-mentioned matter to define the invention. Therefore, a liquefied 
fluid will always exist near input (81), and a liquefied fluid flows into it easily from input (81). As 
a result, diversion-of-river performance improves. 

[001 8]A means which the invention according to claim 3 provided considers input (81) as 
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composition wliich is opening a field and a channel (A) of a lower half of a diversion-of-river 

passage (80) for free passage in the heat exchanger according to claim 1 . 

[0019JAII fields of a lower part of a diversion-of-river passage (80) serve as input (81), and area 

of input (81) will be greatly secured by above-mentioned matter to define the invention. 

Therefore, a fluid flows into a channel (A) easily and its diversion-of-river performance 

improves. 

[0020]Each input (81, 81, ~) where a means which the invention according to claim 4 provided 
opens a diversion-of-river passage (80) and each channel (A, A, ~) for free passage in the 
heat exchanger according to claim 1 1s considered as composition which comprises two or 
more communicating holes (82). 

[0021]By above-mentioned matter to define the invention, a fluid will flow into each channel (A, 
A, ~) from two or more parts. A fluid flows into each channel (A, A, ~) easily, and its diversion- 
of-river performance Improves. 

[0022]ln the heat exchanger according to claim 1, a means which the invention according to 
claim 5 provided considers input (81) as composition which comprises a breakthrough (82) 
which a passing cross section increases continuously as it goes to a channel (A) from a 
diversion-of-river passage (80). 

[0023]Rapid expansion of a fluid at the time of flowing from input (81) is eased by above- 
mentioned matter to define the invention, and a flow of a fluid which passes through input (81) 
becomes smooth. And a fluid flows into each channel (A, A, ~) easily. As a result, diversion-of- 
river performance improves and pressure loss of a fluid decreases. 
[0024]ln the heat exchanger according to claim 1, two or more heat transfer plates (P, P, ~) 
are laminated, and each channel (A, B) of two fluids which perform heat exchange considers a 
means which the invention according to claim 6 provided as composition currently fomried by 
turns between this each heat transfer plate (P). 

[0025]Plate type heat exchanger by which input (81) was established in the lower part of a 
diversion-of-river passage (80) is realized by above-mentioned matter to define the invention. 
[0026]ln the heat exchanger according to claim 6, a means which the invention according to 
claim 7 provided in a four-corners part of a heat transfer plate (P). An opening (61-64) which 
constitutes a diversion-of-river passage by the side of an inflow of each fluid and a merging 
passage by the side of an outflow is provided. Between adjacent heat transfer plates (54, 55) 
which constitute a channel (A) of a fluid which flows with a gas-liquid two phase state. It is 
provided by partition member (72) which connects an opening for diversion-of-river passages 
(61), and each above-mentioned partition member (72), Both side surfaces stick to a periphery 
of each opening (61) of a heat transfer plate (54, 55) as for which the account of the upper 
adjoins each other, and. It is formed in a barrel of hollow which Is open for free passage to the 
above-mentioned opening (61), a diversion-of-rlver passage (80) is formed, and input (81) is 
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considered as composition currently formed in the lower part of the above-mentioned partition 
member (72). 

[0027]Based on simple and concrete composition, section forming of the diversion-of-river 
passage (80) is carried out only by laminating a heat transfer plate (P) by above-mentioned 
matter to define the invention, so that a partition member (72) may be pinched. 
[0028]A means which the invention according to claim 8 provided considers a partition member 
(72) as an opening (61) and composition currently formed in a circle [ concentric ] in the heat 
exchanger according to claim 7. 

[0029]A partition member (72) will be obtained by concrete composition by above-mentioned 
matter to define the invention. 

[0030]lt has composition from which, as for a means which the invention according to claim 9 
provided, a portion from which a partition member (72) was formed in C shape with which 
lower [ a part of ] was cut off in the heat exchanger according to claim 8, and the above- 
mentioned partition member (72) was cut out constitutes input (81). 

[0031]lnput (81) is constituted by simple and concrete composition by above-mentioned matter 
to define the invention. 

[0032]A means which the invention according to claim 10 provided considers input (81) as 
composition which is a stoma penetrated to an inside and the exterior of a diversion-of-river 
passage (80) in the heat exchanger according to claim 8. 

[0033]lnput (81) is constituted by simple and concrete composition by above-mentioned matter 
to define the invention. 

[0034]An introduction pipe (75) and derivation piping (76) of a fluid into which a means which 
the invention according to claim 1 1 provided flows with a gas-liquid two phase state in a heat 
exchanger of any one description of the Claims 1-10, It is connected to a refrigerant circuit (20) 
of a refrigerating cycle where a refrigerant repeats and circulates through evaporation and 
condensation, and other introduction pipes (77) and derivation piping (78), A fluid which is 
connected to a water cycle circuit (30) provided with a heat storage tank (31), and flows into a 
diversion-of-river passage (80), It is a low-temperature refrigerant of a gas-liquid two phase 
state, and it will be cooled by the above-mentioned refrigerant, will be in a supercooling state, 
and flows out of other derivation piping (78), and water which flowed from an introduction pipe 
(77) besides the above has canceled, and ice-izes this supercooling state, and it has 
composition constituted so that it may be stored by the above-mentioned heat storage tank 
(31). 

[0035]The heat exchanger according to claim 1 to 10 will be used by above-mentioned matter 
to define the invention as the so-called supercooling heat exchanger of a dynamic type ice 
storage system. 

[0036]ln a heat exchanger of any one description of the Claims 1-1 1 a means which the 
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invention according to claim 12 provided, An introduction pipe (75) of a fluid which flows with a 
gas-liquid two phase state is connected to the upper part, and derivation piping (76) is 
connected to the lower part, respectively, and each channel (A, A, -), It extends in a sliding 
direction in parallel mutually, and a diversion-of-river passage (80) is formed in the upper part, 
and it is considered as composition currently formed so that it may extend horizontally. 
[0037]By above-mentioned matter to define the invention, a fluid which passed through input 
(81) downward will flow through each channel (A, A, -) downward, without changing a flow 
direction as it is. Therefore, a flow which passes through input (81) becomes smooth, and a 
fluid flows into each channel (A. A, -) easily. As a result, diversion-of-river performance 
improves and pressure loss after passing through input (81) decreases. 
[0038] 

[Embodiment of the invention 1] Hereafter, an embodiment of the invention is described based 
on Drawings. 

[0039]A heat exchanger (50) concerning Embodiment 1 is a heat exchanger for supercooled 
water generation provided in an ice thermal storage type conditioner (10) (50), i.e., 
supercooling heat exchanger, (50). First, an entire configuration of a conditioner (10) is 
explained briefly and supercooling heat exchanger (50) is explained in detail after that. 
[0040]- The composition-conditioner (10) of the conditioner (10) comprises a refrigerant 
circulation circuit (20) and a water cycle circuit (30). 

[0041 JA refrigerant circulation circuit (20) A compressor (21), a four way directional control 
valve (22), an outdoor heat exchanger (23), An outdoor motor expansion valve (EV-1), an 
indoor motor expansion valve (EV-2), indoor heat exchanger (24), and an accumulator (25) are 
provided with the main refrigerant circuit (27) which is connected and constituted by refrigerant 
piping (26) and in which reversible operation is free. The accumulation refrigerant circuit (2a), 
the seed ice circuit (2b), and the hot gas circuit (2c) are established in the refrigerant 
circulation circuit (20). 

[0042]An accumulation refrigerant circuit (2a) is a circuit through which a refrigerant circulates 
at the time of the cold heat storage operation mentioned later, and an end between an outdoor 
heat exchanger (23) and an outdoor motor expansion valve (EV-I), While the other end is 
connected with a four way directional control valve (22) between accumulators (25), it is 
connected in order and the 1st electromagnetic valve (SV-1), a preheater (11), an 
accumulation motor expansion valve (EV-3), supercooling heat exchanger (50), and the 2nd 
electromagnetic valve (SV-2) are constituted. 

[0043]A seed ice circuit (2b) is a circuit for making a seed ice generate in a water cycle circuit 
(30), and an end between the accumulation motor expansion valve (EV-3) and supercooling 
heat exchanger (50) in an accumulation refrigerant circuit (2a), While the other end is 
connected between supercooling heat exchanger (50) and the 2nd electromagnetic valve (SV- 
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2), it is connected in order and the capillary tube (CP) and the seed ice maker (13) are 
constituted. 

[0044]A hot gas circuit (2c) is a circuit which supplies the discharged refrigerant of a 
compressor (21) to supercooling heat exchanger (50) at the time of the cooling operation using 
the ice stored in the heat storage tank (31), etc., It was connected between the 2nd 
electromagnetic valve (SV-2) and supercooling heat exchanger (50), and has the 3rd 
electromagnetic valve (SV-3). [ in / one end can set to the discharge side of a compressor (21), 
and / in the other end / an accumulation refrigerant circuit (2a) ] 
[0045]The above is the composition of a refrigerant circulation circuit (20). 
[0046]On the other hand, a heat storage tank (31), a pump (32). a preheater (11), a mixer (33), 
supercooling heat exchanger (50), and a supercooling dissolution part (34) are connected by 
water piping (35), and the water cycle circuit (30) is constituted, as shown in drawing 2 . 
[0047]And supercooling heat exchanger (50) is a heat exchanger concerning this embodiment, 
makes heat exchange perform between the refrigerant which flows through a refrigerant 
circulation circuit (20), and the water which flows through a water cycle circuit (30), and cools 
water to a supercooling state at the time of cold heat storage operation. 
[0048]A preheater (1 1) is a heat exchanger which dissolves the ice piece which heats the ice 
water which has flowed from the heat storage tank (31), and flows through water piping (35) 
with the refrigerant which flows through a refrigerant circulation circuit (20). A seed ice maker 
(13) forms into cooling ice some water which flows through water piping (35) with the 
refrigerant which flows through a refrigerant circulation circuit (20), and supplies it toward a 
supercooling dissolution part (34) by making it into a seed ice. A mixer (33) agitates the water 
and ice which were heated with the preheater (11), and promotes icy fusion. A supercooling 
dissolution part (34) agitates the seed ice generated with the seed ice maker (13), and the 
supercooled water generated by supercooling heat exchanger (50). and cancels a 
supercooling state. 

[0049]- Explain composition - of supercooling heat exchanger (50), next supercooling heat 
exchanger (50). 

[0050]As shown in the exploded perspective view of drawing 3 , between two frames (51) and 
(52), the heat transfer plate of two or more sheets (P), i.e., heat transfer plate (53) (59) is 
laminated, and supercooling heat exchanger (50) is constituted. 

[0051]Heat transfer plate (53) Metal plates are formed in the shape of a corrugated panel of 
press working of sheet metal, and - (59) changes. These heat transfer plates (53) - (59) 
comprises two kinds of heat transfer plates in which corrugated form differs, i.e., the heat 
transfer plate of the 1st type, (PI), and a heat transfer plate (P2) of the 2nd type. And the heat 
transfer plate (PI) of the 1st type and the heat transfer plate (P2) of the 2nd type consist a 
fixed interval, and are overlapped on each other, these are joined by soldering in one and 
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supercooling heat exchanger (50) is constituted. Drawing 4 expresses the heat transfer plate 
(P1) of the 1st type, and drawing 5 expresses typically the heat transfer plate (P2) of the 2nd 
type. 

[0052]First, the heat transfer plate (P1) of the 1st type is explained. As shown in drawing 4 . as 
for the heat transfer plate (PI) of the 1st type, while opening (61) - (64) is provided in the four- 
corners part, other portions are formed in the shape of a corrugated panel. This corrugated 
form is the shape in which the peak parts (thick line portion in drawing 4) which form the wave 
of sine wave shape, and a trough (small-gage wire portion in drawing 4) were formed by turns. 
The upstream inclined part (53a) allocated so that the extending direction of peak parts and a 
trough might incline at the upper part according to the other side rightward [ of drawing 4 1 
when explained in more detail about this corrugated form, The downstream inclined part (53b) 
allocated so that it might incline to the down side serves as what is called herringbone shape 
formed by turns. 

[0053]On the other hand, like [ the heat transfer plate (P2) of the 2nd type ] the heat transfer 
plate (PI) of the 1st type, as shown in drawing 5 , while opening (61) - (64) is formed in the 
four-corners part, other portions are formed in the shape of a corrugated panel. This 2nd type 
of heat transfer plate (P2) differs in the extending direction of peak parts and a trough from the 
heat transfer plate (PI) of the 1st type. Namely, in the heat transfer plate (PI) of the 1st type 
mentioned above. As shown in drawing 4 , from a left end to herringbone shape being 
constituted in order of an upper part inclined part (53a) and a declination part (53b) in the heat 
transfer plate (P2) of the 2nd type. As shown in drawing 5 , herringbone shape comprises a left 
end in order of the declination part (54b) and the upper part inclined part (54a). 
[0054]As shown in drawing 3 . compared with the center section in which the edge part (66) is 
formed in thickness and corrugated form was formed, as for each of heat transfer plates (PI) 
of the 1st type, and heat transfer plates (P2) of the 2nd type, the thickness of the edge part 
(66) is formed thickly. And by soldering these edge parts (66), it is formed so that it may be 
joined mutually. 

[0055]On the occasion of junction of heat transfer plate (53) - (59), the sealing member (71) 
which prevents mixing with water and a refrigerant is pinched by the circumference of 
predetermined opening (61) - (64). In the field which fonms a refrigerant passage (A), 
specifically. In the field which the sealing member (71) is pinched by the circumference of the 
3rd opening (63) and the 4th opening (64) used as the inflow passage of a stream way (B), 
and an outflow passage, and forms a stream way (B). The sealing member (71) is pinched by 
the circumference of the 1st opening (61) and the 2nd opening (62) used as the inflow 
passage of a refrigerant passage (A), and an outflow passage. That is, between heat transfer 
plate (53) - (59), the circumference of predetermined opening (61) - (64) is provided in the 
wrap sealing member (71 ) so that a refrigerant may not flow into a stream way (B) and water 
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may not flow into a refrigerant passage (A). 

[0056]On the other hand, between a heat transfer plate (54) and a heat transfer plate (55) and 
between the heat transfer plate (56) and the heat transfer plate (57). the seal ring (72) which is 
a partition member surrounding the surroundings of the 1st opening (61) is provided. That is. 
the seal ring (72) is provided in the position corresponding to the 1st opening (61) between the 
heat transfer plates which constitute a refrigerant passage (A). 

[0057]As shown in drawing 6 , a seal ring (72) is the sealing member formed in C shape which 
cut off some annulus rings. The both side surfaces (75a) of a seal ring (72) and (75b) are 
formed planate, and touch each opposed face of adjacent heat transfer plate (54) and heat 
transfer plate (55), heat transfer plate (56). and heat transfer plate (57). The width of a seal 
ring (72) is equal to the lamination interval of heat transfer plate (53) - (59). i.e., the width of a 
refrigerant passage (A). 

[0058]The inside diameter of a seal ring (72) is equal to the diameter of the 1st opening (61). 
Therefore, inside the seal ring (72), section forming of the approximately cylindrical space 
(76a) where a diameter is equal to the diameter of the 1st opening (61) is carried out. This 
approximately cylindrical space (76a) and 1st opening (61) are diversion-of-river passages 
((80) is formed.). The opening (73) of a seal ring (72) is located in the lower part. 
[0059]By providing such a seal ring (72), as shown in drawing 7 . section forming of the part 
circulation way (80) is carried out to the position corresponding to refrigerant introducing piping 
(75) with the 1st opening (61) and a seal ring (72). That is, the diversion-of-river passage (80) 
of the shape of a cylindrical shape with a diameter equal to the diameter of the 1st opening 
(61) is formed inside the seal ring (72). And the opening (73, 73, ~) of each seal ring (72, 72, - 
) forms the input (81, 81, ~) from a diversion-of-river passage (80) to each refrigerant passage 
(A, A, ~). This input (81 , 81 , ~) is established in the lower part of the diversion-of-river passage 
(80). Speaking more concretely, input's (81, 81, ~'s) opening the pars basilarls ossis occipitalis 
and refrigerant passage (A, A, ~) of a diversion-of-river passage (80) for free passage. 
[0060]Next, the allocation state of each heat transfer plate (53) - (59) is explained. The 1st 
plate (53) most located in a near side in drawing 3 is a heat transfer plate (P1) of the 1st type. 
The 1st plate (53) is joined to the frame (51) on both sides of the seal part (71) so that the 
circumference of each opening (61) - (64) may be surrounded. The seal part (71) is carrying 
out the seal of the circumference of each opening (61) - (64). 

[0061 JThe 2nd plate (54) that changes with the heat transfer plate (P2) of the 2nd type inserts 
a sealing member (71) into the circumference of the 1st opening (61), and the circumference of 
the 2nd opening (62). and is joined to the 1st plate (53). As a result, between the 1st plate (53) 
and the 2nd plate (54). the stream way (B) which can circulate water Is formed between the 
3rd opening (63) and the 4th opening (64). 

[0062]The 3rd plate (55) that changes with the heat transfer plate (P1) of the 1st type inserts a 
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sealing member (71) into the circumference of tine 3rd opening (63), and the circumference of 
the 4th opening (64), and is joined to the 2nd plate (54). Therefore, between the 2nd plate (54) 
and the 3rd plate (55), the refrigerant passage (A) which can circulate a refrigerant is formed 
between the 1st opening (61) and the 2nd opening (62). As mentioned above, the seal ring 
(72) is inserted into the 1st opening (61) portion. 

[0063]And the 4th plate (56) that changes with the heat transfer plate (P2) of the 2nd type 
inserts a sealing member (71) into the circumference of the 1st opening (61), and the 
circumference of the 2nd opening (62), and is joined to the 3rd plate (55). Therefore, between 
the 3rd plate (55) and the 4th plate (56), the stream way (B) which can circulate water is 
formed between the 3rd opening (63) and the 4th opening (64). 

[0064]Thus. the heat transfer plate (PI) of the 1st type and the heat transfer plate (P2) of the 
2nd type are laminated by turns, and these are soldered in one. The parts currently soldered 
are each seal part and an edge part (66) of each heat transfer plate. 
[0065]Piping (75) - (78) is connected to the frame [ on the other hand / (near side of drawing 
3) ] (51) corresponding to each opening (61) - (64). That is, water derivation piping (78) is 
connected [ refrigerant introducing piping (75) / refrigerant derivation piping (76) ] for the water 
introduction pipe (77) to the 4th opening (64) to the 3rd opening (63) to the 2nd opening (62), 
respectively to the 1st opening (61). 

[0066]Since it is the above composition, between each heat transfer plate (53) - (59), the 
refrigerant passage (A) and the stream way (B) are formed by turns, that is, a refrigerant 
should pass refrigerant introducing piping (75) like the solid line arrow shown in drawing 3 -- 
every after flowing into a part circulation way (80) and passing through a refrigerant passage 
(A, A, -) - pass the 2nd opening (62, 62, ~) portion - it is drawn from refrigerant derivation 
piping (76). similarly, water should pass a water introduction pipe (77) like the wavy line arrow 
shown in drawing 3 - every - flowing into a stream way (B, B, -) from the 3rd opening (63, 63, 
-) portion - after that and every - pass the 4th opening (64, 64, -) portion - it is drawn from 
water derivation piping (78). Thus, it is constituted so that a refrigerant and water may perfonn 
heat exchange via heat transfer plate (53) - (59). 

[0067]- Explain operation operation -, next operation operation (cold heat storage operation 
operation) of a conditioner (10). 

[0068]ln cold heat storage operation, as shown in drawing 1 , while a four way directional 
control valve (22) is switched to the solid line side and an accumulation motor expansion valve 
(EV-3) is adjusted to a prescribed opening, other motor expansion valves (EV-1, EV-2) are 
closed. The opening of the 1st and 2nd electromagnetic valves (SV-1, SV-2) was carried out, 
and they have closed the 3rd electromagnetic valve (SV-3). 

[0069]ln this state, by an outdoor heat exchanger (23), heat exchange is carried out to the 
open air, and the refrigerant breathed out from the compressor (21) is condensed in a 
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refrigerant circulation circuit (20), as an arrow shows to drawing 1 . Tlien, after decompressing 
this refrigerant by an accumulation motor expansion valve (EV-3). in supercooling heat 
exchanger (50), heat exchange of it is carried out to water, it evaporates, and cools this water 
to a supercooling state (for example, -2 **). Then, the above-mentioned refrigerant is inhaled 
by the compressor (21) through an accumulator (25). 

[0070]lf it was in run proper, after some refrigerants shunt toward a seed ice circuit (2b) from 
the downstream of an accumulation motor expansion valve (EV-3) and it is decompressed with 
a capillary tube (CP), it evaporates with a seed ice maker (13), and is inhaled by the 
compressor (21) through an accumulator (25). In this seed ice maker (13), a refrigerant carries 
out heat exchange of the water piping (35) to the flowing water, and generates a seed ice to 
the internal surface of water piping (35). 

[0071]On the other hand, in a water cycle circuit (30). water is circulated by driving a pump 
(32). As shown in drawing 2 , after the water which flowed out of the heat storage tank (31) is 
heated with a preheater (11) through a pump (32), it is stirred with a mixer (33). Then, by 
supercooling heat exchanger (50), heat exchange will be carried out to a refrigerant, it will be 
cooled, and this water will be in a predetermined supercooling state, and flows out of 
supercooling heat exchanger (50). And in a seed ice maker (13), it is cooled further, and the 
water of the supercooling state which flowed out of supercooling heat exchanger (50) 
generates a seed ice to the internal surface of water piping (35). Then, an ice nucleus is 
generated around this seed Ice, and the supercooled water having contained this ice nucleus 
Is supplied to a supercooling dissolution machine (34). And in a supercooling dissolution 
machine (34), an ice nucleus and supercooled water are stirred, the ice of the slurry form for 
accumulation is generated, and a recovery reservoir is carried out at a heat storage tank (31). 
[0072]- Explain that flow - of the refrigerant in supercooling heat exchanger (50) and water next 
the refrigerant in supercooling heat exchanger (50), and water flow. 
[0073]water should pass a water introduction pipe (77) so that the dashed line an-ow of 
drawing 3 shows ~ every ~ every after flowing into a stream way (B, B, ~) from the 3rd 
opening (63, 63, ~) and circulating a stream way (B, B, ~) ~ pass the 4th opening (64, 64, ~) ~ 
It is drawn from water derivation piping (78). At this time, It will be cooled with the refrigerant 
which flows through the inside of a refrigerant passage (A), and water will be in a supercooling 
state, and flows out of water derivation piping (78). 

[0074]On the other hand, a refrigerant flows through each refrigerant passage (A, A, ~), as the 
solid line arrow of drawing 3 shows. Hereafter, the flow of a refrigerant is explained concretely, 
referring to drawing 7 and drawing 8 . 

[0075]As shown in drawing 7 . the refrigerant of a gas-liquid two phase state flows into a part 

circulation way (80) through refrigerant introducing piping (75) first. 

[0076]The refrigerant which flowed into the diversion-of-river passage (80) will be in the 
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separation stream state where a gas refrigerant (G) is located in the upper part, and liquid 
cooling intermediation (L) is fundamentally located in the lower part. And a gas refrigerant (G) 
and liquid cooling intermediation (L) go caudad, pass through input (81, 81, and flow into 
each refrigerant passage (A, A, -). In drawing 7 , a solid line arrow expresses the flow of liquid 
cooling intermediation (L), and the arrow of the dashed dotted line expresses the flow of the 
gas refrigerant (G) typically. As a gas refrigerant (G) carries away liquid cooling intermediation 
(L), it flows, and a gas refrigerant (G) and liquid cooling intermediation (L) flow into each 
refrigerant passage (A, A, -) uniformly. 

[0077]As shown in drawing 8 , the refrigerant which flowed into the refrigerant passage (A) 
downward changes a flow direction. The mainstream of a refrigerant flows so that it may turn 
along the peripheral face of a seal ring (72), it serves as an upward flow as a whole, and 
circulates a refrigerant passage (A). 

[0078]And a refrigerant circulates a refrigerant passage (A), performing the water and heat 
exchange which flow through a stream way (B). Under the present circumstances, a refrigerant 
is heated with water and liquid cooling intermediation (L) evaporates. Conversely, if it says, a 
refrigerant will circulate a refrigerant passage (A), cooling the water in a stream way (B). 
[0079]and the refrigerant which passed through the refrigerant passage (A) - every - pass the 
2nd opening (62, 62, -) - it is drawn from refrigerant derivation piping (76). 
[0080]Cold heat storage operation using supercooling heat exchanger (50) as mentioned 
above is performed. 

[0081]ln this conditioner (10), the indoor cooling operation using the cold energy of the ice 
stored in the heat storage tank (31) is possible by switching a four way directional control valve 
(2), each electromagnetic valve (SV-1, S\/-2, SV-3), etc. other than the above-mentioned cold 
heat storage operation. The usual cooling operation and usual heating operation which 
perform indoor air conditioning using a refrigerant circulation circuit (20) are also possible. 
[0082]- according to the supercooling heat exchanger (50) concerning the effect-book 
embodiment of supercooling heat exchanger (50), the input (81) from a diversion-of-river 
passage (80) to each refrigerant passage (A, A, -) is formed in the lower part of a diversion-of- 
river passage (80). Therefore, when the vapor-liquid two-phases flow which flowed into the 
diversion-of-river passage (80) flows into each refrigerant passage (A, A, -), the liquid cooling 
intermediation (L) located caudad rides easily the flow of the gas refrigerant located up. As a 
result, a gas refrigerant (G) and liquid cooling intermediation (L) stabilize and flow into each 
refrigerant passage (A, A, -), and they flow uniformly, without producing channeling. 
[0083]Since especially input (81) is established in the pars basilaris ossis occipitalis of the 
diversion-of-river passage (80), liquid cooling intermediation (L) will always be located near 
input (81), and liquid cooling intermediation (L) flows into each channel (A, A, -) certainly. 
[0084]Therefore, channels through which a gas refrigerant (G) flows chiefly do not exist, but 
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are all the refrigerant passages (A. A, -) (it sets and heat exchange of a refrigerant and water 
is performed good.). Therefore, the original performance of a heat exchanger can fully be 
demonstrated. 

[0085]Therefore. even if it uses the refrigerant of a gas-liquid two phase state as heat 
exchanging fluid, heat transfer performance does not fall. Therefore, the supercooling heat 
exchanger (50) concerning this gestalt enables it to use plate type heat exchanger as an 
evaporator in a refrigerant circuit. 

[0086]ln the supercooling heat exchanger (50) concerning this gestalt, they are liquid cooling 
intermediation (L) or a gas refrigerant (of course, it is possible to also make (G) flow by single 
phase flow.). Therefore, in the above-mentioned conditioner (10). supercooling heat exchanger 
(50) can also be used as a condenser. Therefore, the heat exchanger (50) concerning this 
gestalt can be used as the heat exchanger of the freezer in which reversible operation is free, 
for example, a heat exchanger of a heat pump conditioner. 

[0087]- Modification - In the above-mentioned embodiment, the refrigerant is used as heat 
exchanging fluid in a heat exchanger (50). However, heat exchanging fluid is not restricted to a 
refrigerant and this heat exchanger (50) is not limited to the heat exchanger installed in a 
refrigerant circuit. Heat exchanging fluid may be mixing fluid of water and air, for example. 
[0088] 

[Embodiment of the invention 2] In the heat exchanger (50) concerning Embodiment 1 , the 
heat exchanger concerning Embodiment 2 changes the shape of a seal ring (72). Specifically, 
the size of the stub of a seal ring (72) is changed. 

[0089]Other structures are the same as that of the heat exchanger (50) of Embodiment 1 . 
Therefore, only a seal ring (72) is explained here. 

[0090]ln the seal ring (72a) shown in drawing 9 , the degree alpha of angle of aperture of an 
opening (73a) is set as about 120 degrees - 130 degrees. Therefore, when a seal ring (72a) is 
used, bigger input (81) is formed in the lower part of a diversion-of-river passage (80). 
[0091]On the other hand, in other seal rings (72b) shown in drawing 10 , the degree alpha of 
angle of aperture of an opening (73b) is set as 180 degrees. That is, the whole seal ring (72b) 
is formed in semicircle annular. Therefore, when this seal ring (72b) is used, the lower half of a 
diversion-of-river passage (80) carries out an opening, and input (81) becomes still larger. 
[0092]Therefore, when there is much inflow of liquid cooling intermediation (L). liquid cooling 
intermediation (L) of sufficient quantity can be made to flow into each channel (A, A. -). 
[0093]Thus, the area of an opening (73) can be easily set up by changing the size of a stub. 
Therefore, according to property values, such as density of the gaseous phase and the liquid 
phase, and other inflow states, the size of input (81) can be comparatively set up freely as the 
flow, the gaseous phase, and the liquid phase of heat exchanging fluid of a gas-liquid two 
phase state which flow into a part circulation way (80). 
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[Embodiment of the invention 3] The heat exchanger conceming Embodiment 3 changes the 
shape of a seal ring (72) in the heat exchanger (50) of Embodiment 1 . The shape of the 
opening (73) of a seal ring (72) is changed, and, specifically, an opening (73) is formed by the 
stoma (82) which is a breakthrough. 

[0095]As shown in drawing 1 1 (a) and (b), in Embodiment 3, the seal ring (72c) comprises a 
sealing member by which one stoma (82) was provided in the lower end part of the annulus 
ring. The side of the seal ring (72c), i.e.. the field in contact with a heat transfer plate, is formed 
planate like Embodiment 1 . The width of a seal ring (72c) is equal to the lamination inten/al of 
a heat transfer plate. The inside diameter of a seal ring (72c) is equal to the diameter of the 1st 
opening (61) of a heat transfer plate. 

[0096]A stoma (82) is a thin ellipse hole with a constant diameter. In other words, the stoma 
(82) forms the cylindrical centrum with a constant diameter. As shown in drawing 1 1 (b). this 
stoma (82) is located in the center section of the seal ring (72c) about the cross direction of a 
seal ring (72c). 

[0097]lnside the seal ring (72c), the diversion-of-river passage (80) is formed like Embodiment 
1 . On the other hand, the refrigerant passage (A) is formed in the outside of a seal ring (72c). 
[0098]As shown in drawing 1 1 (b), the stoma (82) provided in the lower end part of the seal 
ring (72c) pierces through between the inner surface of a seal ring (72c), and outside surfaces, 
and is opening the part circulation way (80) and the refrigerant passage (A) for free passage. 
That is, this stoma (82) forms the input (81) which makes a refrigerant flow into a refrigerant 
passage (A) from a diversion-of-river passage (80). 

[0099]By the above composition, the same effect as the heat exchanger of Embodiment 1 is 
acquired also in the heat exchanger of Embodiment 3. 

[0100]The seal ring (72c) of Embodiment 3 has an effect which is strong and cannot transform 
it easily. [ of structure ] 

[0101]- Also in the heat exchanger of the modification-embodiment 3, the input (81) according 

to the inflow state of heat exchanging fluid can be constituted by changing the shape of a 

stoma (82), a size, or a number. Below, various modifications are explained. 

[0102]- The seal ring (72d) of the modification 1 -modification 1 changes the shape of a stoma 

(82). 

[0103]As shown in drawing 1 2 (a) and (b), the stoma (82d) of the modification 1 is a circular 
hole where the diameter is large as it goes to the radial direction outward of a seal ring (72d). 
In other words, the stoma (82d) fomris the truncated cone form centrum. 
[0104]The input (81) where a passing cross section becomes large gradually with the above- 
mentioned shape of a stoma (82d) as it goes to a refrigerant passage (A) from a diversion-of- 
river passage (80) is formed. Therefore, it passes through input (81) and the rapid expansion 
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of the refrigerant at the time of flowing into a refrigerant passage (A) is eased. As a result, a 
refrigerant flows into a refrigerant passage (A) easily, and the diversion of river to each 
refrigerant passage (A, A, -) is performed good. 

[0105]- The seal ring (72e) of the modification 2-modification 2 changes the number of stomata 
(82). 

[0106]As shown in drawing 13 , with the seal ring (72e) of the modification 2, it is a stoma 
(three (82) are formed.) to the lower part. One of the stomata (82) is provided in the lower end 
part of a seal ring (72e), and other two are consisted and formed in the longitudinal direction 
shown in drawing 1 3 in the angle of about 60 degrees to the stoma (82) provided in the lower 
end part. 

[0107]- The seal ring (72f) of the modification 3-modification 3 also changes the number of 
stomata (82). 

[0108]As shown in drawing 14 , with the seal ring (72f) of the modification 3, it is a stoma (two 
(82) are formed.) to the lower part. The stoma (82) is consisted and formed in the longitudinal 
direction in the angle of about 30 degrees from the virtual vertical axis (N-N) which passes 
along the axial center of a seal ring {721). 

[0109]ln the above-mentioned modifications 2 and 3, since a refrigerant is shunted through two 
or more stomata (82), a diversion of river is performed good. 

[01 10]ln the above-mentioned modifications 2 and 3, the shape and the size of each stoma 
(82) are equal, however these shape may differ from the size mutually. The number of stomata 
(82) may not be restricted to two pieces or three pieces, but may be four or more pieces. The 
position which provides a stoma (82) is not limited to the above-mentioned position, either, as 
long as it is the lower part of a diversion-of-river passage (80). 
[0111] 

[Embodiment of the invention 4] As shown in drawing 15 , the heat exchanger (50) of 
Embodiment 4 establishes a part circulation way (80) in the upper part of a heat exchanger. 
[01 12]The fundamental composition of the heat exchanger (50) of Embodiment 4 is the same 
as that of the heat exchanger (50) of Embodiment 1 , therefore a different portion from the heat 
exchanger (50) of Embodiment 1 is explained, and the explanation about other composition is 
omitted here. 

[0113]ln the heat exchanger (50) of Embodiment 4, refrigerant derivation piping (76) shown in 
drawing 3 is considered as refrigerant introducing piping (75u), and refrigerant introducing 
piping (75) is considered as refrigerant derivation piping (761.). That is, refrigerant introducing 
piping (75u) was provided in the position corresponding to the 2nd opening (62) of heat 
transfer plate (53) - (59), and refrigerant derivation piping (761.) is provided in the position 
corresponding to the 1st opening (61). 

[01 14]ln the heat exchanger (50) of Embodiment 4, the seal ring (72) was provided in the 
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surroundings of the 2nd opening (62), and heat transfer plate (53) - (59) is laminated. 
Therefore, the same diverslon-of-river passage (80) as Embodiment 1 is formed in the 2nd 
opening (62) portion. The seal ring (72) is not provided in the 1st opening (61) portion. 
[01 1 5]By the above composition, liquid cooling intermediation (L) rides the flow of a gas 
refrigerant (G) easily also in the heat exchanger of Embodiment 4. Therefore, the same effect 
as Embodiment 1 is acquired. In Embodiment 4, from a part circulation way (80), the 
refrigerant which flows into a refrigerant passage (A) goes caudad, and flows through input 
(81), and a refrigerant passage (A) is circulated, without changing a mainstream flow direction 
(the direction of facing down) as it is. Therefore, the flow of the refrigerant from a diversion-of- 
river passage (80) to a refrigerant passage (A) becomes smooth, and pressure loss is 
reduced, and distribution is performed much more good. 
[01 1 6] 

[Effect of the InventionJAs mentioned above, according to this invention, the following effects 
are demonstrated. 

[01 1 7]According to the invention according to claim 1 , a liquefied fluid is located near the input 
established in the lower part of the diversion-of-river passage, and gaseous fluid is located In 
the upper part of a liquefied fluid. Therefore, the gaseous fluid in the position which is distant 
from input flows into input easily with a liquefied fluid. As a result, since a liquefied fluid rides 
the flow of gaseous fluid easily, it flows into each channel easily and its diversion-of-river 
performance improves. 

[01 18] According to the invention according to claim 2, since Input is established in the pars 
basilaris ossis occipitalis in which a liquefied fluid accumulates easily, a liquefied fluid exists 
near input. Therefore, it can be made easy to be able to put a liquefied fluid on the flow of 
gaseous fluid certainly, and to flow into each channel. As a result, diversion-of-river 
performance improves. 

[01 19]According to the invention according to claim 3, all the fields of the lower part of a part 
circulation way serve as input, and the area of input can be secured greatly. As a result, it can 
be made easy to flow into each channel in a fluid, and diversion-of-river performance can be 
improved. 

[0120]According to the invention according to claim 4, a fluid can be made to flow into each 
channel from two or more parts, and diversion-of-river performance improves. 
[0121]According to the invention according to claim 5, the rapid expansion of the fluid at the 
time of flowing into a channel is eased. Therefore, the flow of the fluid at the time of passing 
through input becomes smooth, and a fluid flows into each channel easily. As a result, while 
diversion-of-river performance improves, the pressure loss of a fluid decreases. 
[0122]According to the invention according to claim 6, the plate type heat exchanger by which 
input was established in the lower part of the part circulation way is realizable. 



JP, 1 0-288479,A [DETAILED DESCRIPTION] Page 1 7 of 1 7 

[0123lAccorcling to the invention according to claim 7, section forming of the part circulation 
way can be carried out simply and concretely only by laminating a heat transfer plate so that a 
partition member may be pinched. 

[0124]According to the invention according to claim 8, a partition member can be obtained by 
concrete composition. 

[0125]According to the invention according to claim 9, simple and concrete composition can 
constitute input. 

[0126]According to the invention according to claim 10, simple and concrete composition can 
constitute input. 

[0127]According to the invention according to claim 1 1, the heat exchanger according to claim 
1 to 1 0 will be used as the so-called supercooling heat exchanger of a dynamic type ice 
storage system, and efficient ice making operation becomes possible. 
[0128]According to the invention according to claim 12, since the fluid which passed through 
input downward circulates each channel, without changing a mainstream direction, the flow of 
a fluid becomes smooth. As a result, diversion-of-river performance can be improved and it 
becomes possible to reduce the pressure loss after passing through input. 
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CU^IMS 
[Claim(s)] 

[Claim IJTwo or more channels (A, A, -) through which at least one fluid of the two fluids 
which perform heat exchange mutually flows are formed in parallel mutually, In a heat 
exchanger which distributes a fluid which flowed from an introduction pipe (75) to each channel 
(A, A, ~), carries out heat exchange, and is made to flow out of derivation piping (76), Between 
the above-mentioned introduction pipe (75) and the above-mentioned channel (A, A, ~), A 
diversion-of-river passage (80) for leading a fluid of a gas-liquid two phase state which flowed 
from this introduction pipe (75) to each channel (A, A, ~), A heat exchanger, wherein Input (81, 
81 , ~) which divides, is formed to this channel (A, A, ~), and opens this diversion-of-river 
passage (80) and each above-mentioned channel (A, A, ~) for free passage in the lower part 
of the above-mentioned part circulation way (80) is provided. 

[Claim 2JA heat exchanger, wherein input (81) is opening a pars basilarls ossis occipitalis and 
a channel (A) of a diversion-of-river passage (80) for free passage in the heat exchanger 
according to claim 1 . 

[Claim 3]A heat exchanger, wherein input (81) is opening a field and a channel (A) of a lower 
half of a diversion-of-river passage (80) for free passage in the heat exchanger according to 
claim 1. 

[Claim 4]A heat exchanger, wherein each input (81, 81, ~) which opens a diversion-of-river 
passage (80) and each channel (A, A, ~) for free passage comprises two or more 
communicating holes (82) in the heat exchanger according to claim 1 . 
[Claim 5]A heat exchanger, wherein input (81) comprises a breakthrough (82) which a passing 
cross section increases continuously as it goes to a channel (A) from a diversion-of-river 
passage (80) in the heat exchanger according to claim 1 . 

[Claim 6]A heat exchanger, wherein two or more heat transfer plates (P, P. ~) are laminated 
and each channel (A, B) of two fluids which perform heat exchange is formed by turns between 
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this each heat transfer plate (P) in the heat exchanger according to claim 1. 
[Clainn 7]ln the heat exchanger according to claim 6, in a four-corners part of a heat transfer 
plate (P). An opening (61-64) which constitutes a diversion-of-river passage by the side of an 
inflow of each fluid and a merging passage by the side of an outflow is provided, Between 
adjacent heat transfer plates (54, 55) which constitute a channel (A) of a fluid which flows with 
a gas-liquid two phase state. It is provided by partition member (72) which connects an 
opening for diversion-of-river passages (61), and each above-mentioned partition member 
(72), Both side surfaces stick to a periphery of each opening (61) of a heat transfer plate (54, 
55) as for which the account of the upper adjoins each other, and. A heat exchanger, wherein 
it is formed in a barrel of hollow which is open for free passage to the above-mentioned 
opening (61), it forms a diversion-of-river passage (80) and input (81) is formed in the lower 
part of the above-mentioned partition member (72). 

[Claim 8]A heat exchanger, wherein a partition member (72) is formed in a circle [ an opening 
(61) and concentric ] in the heat exchanger according to claim 7. 

[Claim 9]A heat exchanger to which a portion from which a partition member (72) was formed 
in C shape with which lower [ a part of ] was cut off, and the above-mentioned partition 
member (72) was cut out is characterized by constituting input (81) in the heat exchanger 
according to claim 8. 

[Claim 10JA heat exchanger characterized by input (81) being a stoma penetrated to an inside 
and the exterior of a diversion-of-river passage (80) in the heat exchanger according to claim 
8. 

[Claim 1 1]ln a heat exchanger of any one description of the Claims 1-10, an introduction pipe 
(75) and derivation piping (76) of a fluid which flow with a gas-liquid two phase state. It is 
connected to a refrigerant circuit (20) of a refrigerating cycle where a refrigerant repeats and 
circulates through evaporation and condensation, and other introduction pipes (77) and 
derivation piping (78), A fluid which is connected to a water cycle circuit (30) provided with a 
heat storage tank (31), and flows into a diversion-of-river passage (80), Water which is a low- 
temperature refrigerant of a gas-liquid two phase state, and flowed from an introduction pipe 

(77) besides the above, A heat exchanger constituting so that it will be cooled by the above- 
mentioned refrigerant, will be in a supercooling state, and it flows out of other derivation piping 

(78) , and it may be canceled, this supercooling state may be ice-ized and it may be stored by 
the above-mentioned heat storage tank (31). 

[Claim 12]ln a heat exchanger of any one description of the Claims 1-11, an introduction pipe 
(75) of a fluid which flows with a gas-liquid two phase state in the upper part. A heat 
exchanger, wherein it is connected to the lower part, respectively, each channel (A, A, -) 
extends in a sliding direction in parallel mutually, a diversion-of-river passage (80) is formed in 
the upper part, and derivation piping (76) is formed so that it may extend horizontally. 
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(57) i^m] 

^^<oim-r u - KP) L, est 

&i-io J^jl««[K(A)«:#«t*fe»7'W- hBCIi, 
1 Bg P'O^ I) 5rS -9 -> - ^l' ') > ^^(72) i^ttc •> - 
>^(72)<Ortffit:, }^!K*AE«=(75)i;a5:a*«fi 

88(80)4ffM-t-?)o v-;!''; >^'(72)coT6[!^;B3□SR^• 
Ki;lt, ^s£iiK(80).h<^itijgj^(A)^titst'&veAa 
(81 ) *r ^ « ?t<«s Aset (75) ^m.mm m c 

»S[AL;t{^-»li, :9-«l«^*^t^r*o Tm~UA-tii& 
(81) <b T(6I ^ «ci=&j«»lEgS (A) (cii£A-*-*o 
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tM;36?i)UB«Sit> SAElf (75) A LfwifEtt:* 
#itSS (A, A. •••) t -C f&^iSi S -^^ «ii5 Et (76) 

±i2»AE«(75) t ±KiEK(A, A. •••) t cO|H)(;(i. gi» 
XE«(75)*"b«A LfcjR:iiiZlffi^/t®0«*^«-#»EK 
(A,A. •••)(:«< />:»:)C0^ij£iiE&(80)A<, KbSK(A,A,-) 

SEAP(81)li. »mm^m)(7)is.ut^»i»)ti:-MM 

itAP(81)li. 3}-»lEjiSS(80)OT*5)-<o«J«i:5EK(A) 
«-seiil»(80) t*kK(A,A, •••) t «:«ai-*4r»£AP(8 

1 . 81 . •••) li , mn<r>^miim it-c -s c t 

SEAPOOli, :a-sEjiK(80)ji>t>s£K(A)U(Pi7j»^ (;o 

ixr jia»f®»*»ai8ifi«n:Jtitip-r-&«a?L(82) hm^ 
ffiSfc^ofsj^rp - h (p, p, •••) $ 

R^fSJKiT'W- KP)<0|HI(:(i. 2S£#o 
^iilK (A. B) 75«2SStc}Bfi£ etiTv^^Ct4:#gii:1--& 

fESftrw- KP)<7)iafWSfPUI±, ^sl^^OSaAfflK^^?! 
S8SSy-'iiiai1ilO^«£ji2&«r«fiS(:1--l. rap (61 -64) jS^IS: 

aijatzfflttSf i«Ai-«a[«:<!5«aKA) *»fiK-f •) 

(61) Cft«)ffiS-(72) **l9:»t fl. 

±ie#tt«ffl5#(72) (1. Mffl®7j'±t£|g 19 -g-T {5«r^U 

- V (54.55)<o-e-*i-e'*t"<?)ggp(6i)oja^u#afi-'6 1 

*t:, ±ieMP(6i)i;iliit^'^'^<ojaHi^(;j^iS:$^x-c 

^i£iil»(80)^^^L. 

^ A □ (81 ) li. ±ffift«]ffi*t (72) CffM $ tuT v» 
tta«B#(72)a, raP(61) i:m-C>tt<^Rai««:ff#^$tL 
tt«)a5#(72)l4, TfflSO-W**^ OflXibtL/tCf^llUff^ 
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2 

±fettW*t(72)W«J»)?ie>*tt«i5-7i», a[AP(81)S: 

irtAP(8i)(4, 9r^mnm)<n\His>t^w>t{z^mti> 
1 1 ] 1-10 </)v»-f itd^-ot-ie« 

^iSZffltt^r-SiEAt2.SE#:0*AE^(75)SO*igaJE 
70 t(76)li, jti«**3ig%SO-*«l«4«l»3iSLTaSRt*J^ 

-f JKr)i^«iiiiS (20) 

^l&0»AElf (77)at>'«a5ES(78)l4, SifcfflOl) Srfii 
X. yL-*«SlilK (30) ? 

(80) i: SE A t 'S) iStfr <4 , c^iSiait 

±Emwi»AEe (77) e, JEA L ±EJ^i««ci^ 
*P $ *tr ii^^aitt® t o f fl!lO»ttJE1f (78) e SEtil 
|gjaitiP4>tiBSr/im$*tT*ftL. ±E»f»i«(31) 

20 

ia}*« 1 2 1 mim. i - 1 1 wv>-f H7i»-o(cie« 

%MrMm^-Q'^K-ti B£fl!:<0«AE@(75) (i±«(:, 

j»ttiEt (76) \iTm~ tt-rtig^ $ n, 

#i£K(A,A,-)l4> £v»(cT^TU±T:^l6jUjiOf, 
^•iagS(80)l4, J:ffl5i:BfiE$*t*t*Us 7K^:^|Sl»- 

30 [0 0 0 1] 

ffla?8fi»i5!«ifJi:ii!tAt^i*^HJ3it*, ^ISiift^o 
[0 0 0 2] 

10 0 0 3] -Il8:fl«)(;, •T'P- h^«i5[msi4, BSfflSB 

»:fflPAfKiJ'bit/jB&*gB#^of£*i7"U- h^^, ItSictt 

«»LT#)SSit-&o lai et^^t-t-jC. 
T#aicf*;OiftK(a),(b)li. fraft-ZU- Kp)<0|Bm, ^ 
£j;3&SetL*« #MPcoJSai4. fEfRyu-Kp)0 

hoj»mjp^(c)iq±*'a«-t*, -f-LT, «sitogap 

ta»W^}-(c)i:«:J:orEfflSix/;SIHI**, ilJtAEir 
(d) Uiiat ^. (e) iBfSLtio 

50 [0 0 0 4] ffi!fi!fii«-if ^ it(^l4, «AE«(d) «: iiifi 
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3 

O^iiK (e) (a, a. • ••) U iJ-E $ tL* 0 o J 

[0 0 0 51 tci^-e, h^iift^eiftsii, 

[0 0 0 61 tfz. '^?it<r)fu-v^m^mmi. 

■€• LT, «-S£iiK(e)34»P>#»Ei&(a,a.-)'^<^ijE*<OA 
P-e*.2)BEAP(f.f,-)(i, »-»l®K(G)0±a5U^it 
f>*tT>-»/to iSo-C, »AES=(d)7J-'b»aiilS(e)U(6l 

t:gE*i.:^i6]trB&9 osSEit;?-*, iiicAP(f.f,-)tiii: 

•C#i£B(a,a,-)«:±*i;|6l*»ori)E*t* J: o i;i;oT 
[0 0 0 71 

[0 0 0 81 m^mi^(^mxm<omnmmmi>^±^^^ 

jiK (e) P> ^iTiK (a, a, •• •) A t -i. it<i<0^!;t14tB 
14, «L<<iTl-'&o fiib*), ^^(a.a.-OrtU 

[0 0 0 91 -ewiRHti, TiBOJ:TU#x.f>*t*o 
[0 0 1 01 ±fe^ijEiiK(e)JCiJV»-C, >ffi?iJj«(4, >!r 

x{^i«tf)»amc«pT»ait*o oil), jffiiig-fflEJi, jyx 

i^lKtc J: oTiIO>**'b<t* X^\z LT, #a£K(a.a,-) 
teSLTv>i cor\ iiiEAP(f)#ifiUli, ±tLT:^rx 

[0 0 1 11 ccoiou, St^coyu- 
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4 

[0 0 121 *f6WI4, ji»;i»S,#.i:»AT'5r$ft/c<>0 
(0 0 131 

*IS?gi4, 53-iiEjiiSOTSB(:»IAP5:Ktt-J.::ti: 

< •) > flS^^tjs<$i4iii:B{caA L'pi- < ^ 

[0 0 141 *^*;M{;(4, uci5«oi£gg!j«g? i: 

< t <)-:^O»li#:75«ifE:(t*1tSc<0)jESS(A,A.-")75*i:v^t: 
iE?iJ Uiii^fiK $ ii, iCAE'ff(75) *> »E A L /ciJ[# i #i£ 
20 BS(A,A,-)(::9-EL-C?ft?Sm?-ii:, «ffiElf(76)*-ibSii 
{il?**S»^)ftlJ(:4JV>T, ±iaig AEt (75) t±ie«E 
K (A. A. •••) t O rate (4 , IS'l AEt (75) Tb't^mkLtz^ 
ffii:ffltti^<Oii£«:«:#i)EK(A.A, •••) < 
K(80);i», MK(A,A,-)t:*fL|llILTfl5«$ix, ± 
tii)-i&m^iS0)<OTmz. IS^2i!Liil&(80) ^±g&#iruK 

(A,A, •••) t «:aji1-4aEAP(81.81, ■••)**ia:»t?>ti-ci/> 
[0 0 151 ±KIIW4#;g«iR(:<t >), ^ijKiiK(80)(: 

30 ^CttsitS. -eLT, »KAP(81)#jSt-l4iK«t»E#*« 

#l£t*<7>-c, jIAP(8l)*>t>Ht*t;'diglc*l)*-7.;K 

a#:l4, jIi«»£#«:^o-Cj£AP(81)JCj£njiA^t< 
4-^0 ilS«»H$:i4#rtK(A.A.-)t:5SAL^ 

[0 0 161 K*«2UE«oifein**»i:fc#g:(4, iff 

*«U;ie«WS!iS;mSi;fc>'»T, s£AP(81)(4. 

[0 0 171 ±gei&M!|*5£*«t-J:»), jffi«cS£#**)ffi 

40 1)'^t^'l&mz. ^AP(81);Jt|a:ltt>it4Ctt^*o 

'i^o-c, ffiAP(8i)#fiu<4, nnzm^^i^m^ti 

Zbt^^*). i&i^&mmxn (81 ) «b iTt A L ^ t < t 

[0 0 181 ffij^«3uEigo%H^A'gn:y::^ai4, m 

*au:iai£oj!!i3c»ifUiJv>-c, iiEAP(8l)i4, 
jiK(80)<OT^^<Olii£j:iKK(A) ^ ^ilii LTv^S^ 

[0 0 191 ±ISI|i»!|f^«iBUJ:i)s 

T-Ji<nm^t'<XiimXn(.8\) i: t) . !j|AP(81)<0® 
50 m*-kif<H^^i^i>Zttfj:i>o MoT, i£#l4jiSK 
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5 

(A) urcX U^t < <) , :a-«14i6*«|Sj±t -So 
[0 0 2 0] 9tt:J^iCUVL<oikmm\:t:^Wi. tt 

B(A. A. •••) t S-iiat **i£AO (81 . 81, •••) li, ItScW 

jlii5L(82)*>'offifiS(:$^LT<'»^)«fi!(;t Lf^fcco-p*^,o 

itft::6«^»l£K(A, A, •••) t; it At C t i: S o BEftli^ 
SE» (A, A. •••) t; jSA L '^t < i •) , fl-!i£14ll6*«l6l±1- 

10 0 2 2] w*Ji5uie«<o56?§*^i:^^#a(±, it 

*^u:ffi«oa!iS«i^UJ3v>-c, »SAP(81)(i, 
jiK(80);i><b2EM(A} (C|B];}^-7 |:otl.T)iia^S»i)^il 
6*) UiSUD t »ffi?L (82) t, ? itT V > * fll^ t L 

[0 0 2 3] ±ffi^?g!|fje^«UJ: aEAP(81)*»f> 
SKAt i ^(n^H^OMMm^^Skm S tt, i,t AP (81 ) i a 

»r£l&(A,A,-)t;»iEAL-^t<5;*o -e-co$5*, :»-iSitt6 

10 0 2 4] P*Jg6Ufe«<?)|l9g7!i*^i:/c^gl±. IB 

(P, p. tt, te^feSiT'i.- Kp)<7)Wi:(i, 
«i3£ft*tf-j 2»£fl:<7)#iiEtt(A,B)*»^i:U)^)£$iVT 

10 0 2 5] ±ie^W^$5g*]fiC J: t) s :9-ffiii8&(80)<0 

TW»:»SAO(8i)!»»ia:«t<bit;t-7'w- b ^jfe^smil*** 

[0 0 2 6] W*S7»C|EIRO|&W**SH:^w*g:(4x W 

EgiBwctt, *«<^<o»EAi«<o^aEjiKay-'ffim«i<o-& 
lis-ciK A t ^ «fltwitK(A) m^-t ^m'o^nimf 

U- K54,55)Offl{C(i, ^iiEiiKfflcOggp(61)«rSrC 

•tt«8i5«(72)**ss;it«bJt, ±E#ft«l^P*^•(72)l4^ Plan 

□ (61 ) (ommi-zm^s-r * t * ±f eea p (ei ) icaat 

2.t>^<Olt5^U)fM?*tr39-Di£ii8S(80)S:?g«L, ffiA 

□ (81)l±, ±lfittajl»*t(72)<OTSS(CjefiS:$*VCV>^ig 

[0 0 2 7] ±f2^i}g#it»Jit; i *) . itmm^ioi) i 

0:R.^$;flii ^tifiEi:So\^T, ^-itiiiS (80) ? 

[0 0 2 8] mi^mi'tz^o'^m^mctz^mi. m 

^«7Uie«<of»i35ft?fi:isv^r, itmmi02)ii. IS 

P (61 ) t |S]'i:-«c«on?R^*i;fM ^ iiX ^^imi&tLfzi 

[0 0 2 9] ±K«W!|fSg*JUc J: •) s *#W'^fllfiS:U 
icT, tt«!JSr.*t(72)*fi#'9tLi^ti:^;-&o 
[0 0 3 0] at«a9(:E«0%ffl;J«3H:/i*Kli, SI 



(4) 10-288479 

6 

*Jl8l-ie«<7)«i^}ftSUiJV»T. tt«0W(72)l4, T 

#(72)<0^1[|'9 5l'b:ix/^6B^;J'. ij£AP(81) S:fl|S;L-Cvv 

[0 0 3 1 1 ±fe%?g!|t;e¥«t; J: 0^ fija*^oA«:65 
4-fliatUJ:oT, »£AP(8l)!4t»«$it*. 

[0 0 3 2] fB*Jii ouiE«(o|gW7>''pfi:;t^g:ti. 

IS*«8llI£ISOjgi5i:^SUl3V»r, SiEAP(81)i4, * 
iEiil&(80) ortffi i: t USiit */h?L-CJb 4 «S t 

[0 0 3 3] ±tB%W!|*^*au i "9 , lllIJb*^o*#:fl<) 
^rffif^UioT, BEAP(81)**»^$ti^)o 

[0 0 3 4] Sl^Igl 1 (:§e«0||Q§7)'SICy'c^@ld:. 
81*^1 - 1 OOv>-rti.i'-oi:fEiS<oa!i^mSt:iJV^ 
jR}Rrm?!!-e»KA1-4»E#W«ASeS'(75)&0>*« 
tilE^(76)(4, ?&«At|g§iaO''^*S4ll')iItrtiSR-r 
*!^3t!-»f'f i';KO}^!KiIK(20)ir«a!$il. life(^»Aie 
t (77) a t>'2S tti E t (78) {4 . (31 ) ?r fflf X. Tjc'ttm 

1111(30) ^%jil&(80)(Cs£A-r-£>%{t:(4. 
20 ^)KZ^i^*,^.01B;^a^^!t•C^fi)•9^ ±femwi[AEt(77) 

«r o r{i!i<^^ajEt (78) i^h'^&L. mm^^mim 
m $ iixmt I . ±.'^mfm 01 ) i^iff a s it* i ^ 

[0 0 3 5] ±mm^^mm^i 0 , b»*s 1 ~ 1 0 

[0 0 3 6] tH^l 2 lzf&V.(r)9tmi)mCfz^mi>. 

iS*iB 1-11 wt^-fn*»— :>c|a«c5fw>:$^gi:fcv> 

iO r, ^}fi[i:m«-ca:A-r4iiE1*<0«AEff(75)(4±S5 

(A,A.-)i4. ^v>^c¥^T^-±T:^|6J^:S0'^ '»-»£iiK(8 

[0 0 3 7] ±fei6M!|*5g»lSt::J: iJs aKAP(8l)*T 

i:, *»iE»(A,A.-)«-T|nl*f:»Kii'5;i:t:'i'-5, -E-o 
^c*> BEAP(81)4iiia-t-J)Brin;4^^A-XU^:»), m 
#l4:&aB(A,A,-)UgEAL^t<^i:*. -J-Oftl*, 
-^0 ^iim<[^±-ti>tm-. «£AP(81)iJiaL/d*<0E 

[0 0 3 8] 

[0 0 3 9] flififf^® 1 U^i.a!iiE»S(50)l4, 7KSlfe 

^2$lP««fi(iO) i:sa:it«b<x/wia?^^ip*^«ffl<0fft3S 

m»(5o), of t)iai^^iWi3£«iS(5o)-c*>&, i-r, ^ 

^WI«5Ht(i0)o^«;««»:ov»Tl8l*U8iWU, -tw 

f^, ]ai**nfft^imsi(50)»:ot^rWilcisi?gt-5>o 

50 [0 0 4 0] -^§lMft^fll(10)tf>fl|^- 
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10 0 4 11 ^mn^wi^(2a)ii.. Ei^^(2i). ms,m 
si*i^»)Bg?g^(Ev-2), grt»i««s(24), ay-'r+i 

jK$f 31111^ (20) (Cli> %^i^^iie&(2a). 
a7XiIK(2b), 5.0f*y h*'x|iK(2c);!)^Klt'b^iTv» 

[0 0 4 2j ss!ij^^iiK(2a)ii. mast^i^SfsiaiE 

(23) tSnai!)ia5?R#(EV-1) t (finite , ■|l6«!i*BgR«]» 
#(22) 7* J- A U- (25) tcOfflUgSE^tL* 1 1 (> 

U> »1««#(SV-1). ^ftSOl). »ft«ftl6SR#(E 

v-3), ji^$aii»!i^ift»(5o) , ay>'»2nai#(sv-2)7j«fli 

[0 0 4 31 a[7k0if&(2b)(±. *MSI|5]K(30)U*5v>r 

SIS (2a) {;ibnt-5.S«MS*i^3g#(EV-3) t mi^ni^^^ 

S(50) t OHU. mi)'mi»f!k^t^l^(50) t » 2 S« 
#(SV-2)i:<?)H»c«^$*t^i:i:<>U, ^^ri-tf^';-^ 

i - :/ (CP) a y>m±fis;» (1 s) si'isussg $ ^^T«« s 

10 0 4 41 -1'-y.h*-;^liK(2c)(4, SiftHODCSx. 

<9ii/;7lt«-fiJffl1-ij&^aK^^uffi«i»(2i)oittai!^ 

it*Jg}^«lft35ms(50)u«^if&-tilil8&-c*or, -as 

}»<Si&l«SI(21)OI!tmfllU> 'lija7»'llf!fti^jlKlslK(2a)(:i3 
«t ^ ^ 2 (SV-2) t aJ^iP^XmS (50) t (?5 W 

»!$tL, »3s;?»#(sv-3)«-«xr(->ao 

[0 0 4 51 a±i)'<%mm^m(2o)<Ditmx'$>io 

[0 0 4 61 -U^ 7KiiiRliB&(30){4, ia2i;^tJ:T 
»»fll(31), :i*>7'(32), ^Siff(ll), rl#»(3 
3), «^*Plfe3c^S(50)> ;RO''jiJ^iP»i^W(34)5jf*E 

t (35) J: o rSR? *LT««; ? tir v^-So 

(0 0 4 71 -f-L-C. ji?^fllS!i35mS(50)l±, 
S U« * Ift^mSr-* o X , }t«taSiliaK (20) «: »£*L 1. 

(0 0 4 81 i^!Wis(ii)(4> '<^mmmE&i2o)i:mni> 

i^jiUioT, Sj!Mt(31);J"bait-C§/C7K**JHli\L 

7KKtf(35)^ifL*t**it*:iH(S1--SSi5smif-e^) 
-5o !l*i«ll(13)li, ;?KE^(35)*»£it^*0-66«: 
)*!«ttiRll8&(20)*riEn*?^!iUJ:oTJ^*fl7MtL, 

rl^»(33)«4, ^»S(11)f jD!»$n;t*i::att i-St^* 

Lx-^(om>^iiii'A^^i>. mr^sfmmm(34)(i. a* 

4«» (1 3) -C^fiSc $ il/L-tt* t ja!tiP!ftX«iS (50) Xi. 

l&^ixfcm-<%t&:i^ti:m¥Flxmmikmi:m^%ti>o 
(0 0 4 91 -aJ^«l?*3£«»(50)<Ofl|«- 
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'^c, aJ^iJ<fe^mSf(50)i:oi.»T|jiWt*o 

[00 5 01 la 3 (n^^^^m^TPi- 1 n t;, m^nm 

X IftS (50) 14 , 2 tt<7) 7 Ix - A (51 ) . (52) ffl 

KP), OfE^feT'l'- K53)-(59);4« 

[ 0 0 5 1 1 U - h (53) - (59) 14, ^JRfi<0^« 

\m.fi-- y (53) - (59) (4, wm<nmuh 2 a^wte 

70 l52^'-T7'(Oef»l-ri'-KP2)tf»^Sil.-rt>*o -f- 

LT, a?&*pj»is«ig(5o)i4, i^\9^-r<r)mk-fv- 

KP1)&0''Sp2J''f7'(0fESftru- KP2)7!)«, -^ora 

1 9 ^ fO^fSkfV- Y (PI) Sr, Bl 5 14»2 i"r rofS 

ISiT'L'- KP2)«r^^fl<3i:SLTV^^„ 

[0 0 5 21 i-r. Stl ^'^yoffiSftT'u- KPDUO 
<'^Tlii5qi--&o I14l:^ti9^:^ ^ 1 -f •/(oesiT' 

U - KP1 ) {4. E3PP1» i: M O (61 ) - (64) Hm^i hiiX^'^ 
20 ittiiiz. -E-<7)m<offl535-(4?S««tz3fM$tfCV»*. 

it&^Has^) tS^IP (ia4{ci3tt*iW«IW53-) t***! 

<?)^:^[fl]l::|6] d U L/i^i^o T±iHi;M$;f-r-& J: -7 USES: 
iXTtzTiEIMIS^fif (53b) t S *t/cBffSi 

(0 0 5 31 lasc^-f i-jiZs «f2 f^-/(r>ii 

30 Jft7'l'-h(P2)4, »1 i''f-/<0(£«t-/l'-KPl)tra 

|$U> ^0(61) ^(64)ji«ig|iS8Ct:JM?*tTv>s 1 1 
-f •/<??{EjSt-?'i' - h (P2) (4, WiUt ^aoiift^iaj 

±mLtzmi 9'{f<nimfi^-Y(p))x{i. gi4 

«|S (53b) COJST'S > S tir V» ^> CO 

Ji=fL, ^2 i'-f •/OfrSiT'U- KP2)-C(4. HStzj^-f 
J:-7U> S^S^^-b. T:^«lffffi(54b), l-HmmiSAa) 

40 <r>mx'^') >^'->fi^^*¥li^^fix^^i>o 

(0 0 5 41 HaU^tioU, JSl ^-f ■7'<73fKjR7'l' 

- KPi)at>*»2 •/offisi^-T'i^- KP2)i4, 

4Jat8a5(66)*'P^llUBfi!(:S'tLriil), mmKi!)m&^ 
tit: +*8|L(l Jt'<TS»« (66) (Off § < ? *IT 
^UT, C<OSl^li«B(66)|B]±;!if;?,^ftlt?ti^C 
t C J: oTZv>Uft'g-$*L& i -7 U}g)i!c?itrv»&, 
(0 0 5 51 i^-. ffSi^^l'- K53)-(59)R±<!Og^ 
Ug^LT, ^S<OBaP(61)-(64)<OfflHi;i4, *t<t» 

i:<o?a^^Kjh-r.5.->-^vgR*i-(7i)7!ifi*itLrv»^,„ A 

JO mWi. itjiffll&(A)SrffMt'J.ffiUf4, 7KSE8S(B)<0 
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(64)<OlgH^;->-'^SEW(71);4«^*i^^ri3 *) . 

(B)i:fmti>mi,~ii. i$(%i<m (a) o^km^r 

aiS t 1 □ (61 ) Rt/f^ 2 □ (62) <OfigH»- •> - 

)i'mo^)i>mitix^^io -oi^. eift-T'v-- K53) 

~(59)<?)|B|»Z(±. *iER(B)UJ*i»**jiEA-*-f, 
««K(A)i;**«jiEXU5:>'^J:ot:. fifjcWBgPCei)- 
(64) OSH S-a d •> - ^wa5>l*(71) *»Klt (i> *tr v>* « 

[0 0 5 6] fESiT-u- K54)te»:ru- K5 

5) torn, Rmm-fX'- y (se) te/ft-zu- h (57) t 10 

-;l'';>'i>'(72)3>*Kttf>ixTV^*. 
(A)41iB£t*fr!!ft7'U- Hy5»cfcit^>^Sl HP(61)lc 

[0 0 5 7] laeC^t-t^U^ v-^UU >i/(72)li. 

H -SfIS ^0 ?X o c *a « S :a V - «fS*t 

-Ci^o y-^l'U >^{72)OM1iffi(75a),(75b)(i:^ ¥ 

[0 0 5 8] v-^i-'j >^(72)^rtfiii. i^ir^ancei) 

(76a) i!>^S,mM& $ tlT ^ « C <7)B&R«^^cO^M (76a) 

at/^»iiap(6i)*ffl^aatt({80)«:®«:tTv^^o 

>ir(72)OBBPSB(73)(i. TSBUfifiUT 
[0 0 5 91 ^Oi9^:v->'^'; >i5^(72)*Klt^^t 

t: J: 0 > 0 7 (ci^t i ^ <tflt2»AE« (75) UWft^t 
^fittUli. Sei panCeDar/'v-^t^'i >ir(72)UJ:o 
S*iSa»(80)7&^Eiiff^^$ttri/^^o ojJ). V- 
>i/(72)ortffli:. ^m'^imn(B))(7ymi^^^ 
Lv^fl&niBi?f^4*O5^ffiiiH(80);6*B^$ttTv^^o -?-L 

# •> - 9 > /(72, 72, "•) OfflDgS{73, 73, •••) ii. 
53^iEiiK (80) i)- h ^'<%mi^ (A, A, -) -^oas AP (81 , 8 
l,"0S:ffMLrv^:5o COiSAP(81,81,-)(ix iJ-^ 
aft(80)OTffiU!a:tt'bnTV^>5,o J: »3:g:#:fi5t:mx. 40 

\i. SEAP (81,81, -Oli. *SKii»(80)<7?/Sff>t4"»SE 

[0 0 6 0] ^eSiyu- K53)-(59)Og£Ktt 

il6|:ov>ri^^-t^o 0 3 Ui3v^ mi ^tSim IcfiSi" 
^aSlT'U'-KSS)!*. »1 5'^7^<0f^«iyu-h(Pl) 
r'^)^o I? 1 ru-- h(53)(±> #BflP(61)--(64)c7)illffl 
SrHtf J: 9 t:^ v-;i-»(71) ^:tt^•C7 U-A(51) 
^^iXX\^^ho v-;i'SP(71)li. &raP(6l)-(64)<7)S 

(0 0 6 1] i/::. »2 tJ'^f •/(OeSt'/V'- h(P2)"e«: 50 
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^»2yu-K54)(±. »lB3P(61)Oigffla(/»2ga 

p(62)oSffl^:v-;^«B*t(71)Sr1*^'C. »i -/u- \ 

(53)i:ig^Sti-C\.^^o ^1-/U-K53)i: 
»2-rix~ h(54)^OBI"eii> »3SP(63)i:»4raP 

(64) i: OK t'7KoiEii?i>^orfife^:*iiLK(B) id^fM ^ ixX 

[0 0 6 2] ISi ^^T'^of^siyu- KPi)-e 

^^tBST'U- h(55){±. »3BBP(63)tO)afflat>*»4 

gap(64)c7)iilH(^>'-;^lfr>*!■(7^)^tt^■r. »2-/w- 

h(54)t«^&tL'CV^-&o '^oT, »2yP-K54)^ 
^3 yi^- h(55)^<7)Pfl-e(i. »1 BgP(61)tSS2SP 

(62) t o H i^<Ko iiTi^ Pi 16 4^ f^lKriK (A) 7!i^ff^^ $ 

li. 'y-)V^)>y{n)ii^^tiXX^^^o 
[0 0 6 31 -fLT. »2^>f yofK}ftyu-KP2)-e 

^^»4ru- h(56)(i. »i ^p(6i)<7)jaast>*»2 

63 P (62) <7) ® ffl v - (71 ) * 3 y - 

K55)tffi^$itiTv^^o e£oT, ^3 7*U'-h(55)i: 

^A-fv-Ym)t<nmz\t. ^3fflp(63)t»45gp 

(64) i: <0|yit**Oyi[ii?J>fWi6i:7XiEg&(B)7&^B^$ tiT 

[0 0 6 4 ] ^Oct^utr. m^^yoft^-zi/- 

KPl) t »2 5^ ^ yoea^y KP2) 

;?ti, c:tL^;6*-fta^i::^^#tt^nrv^^o iris, 

[0 0 6 5] (mso^^irfflj) 071--a(51)u 

ti. P (61 ) - (64) lC*flE t -CE^ (75) - (78) t^m^, 

^fixy^^ho t^t?*>. 5lP(6i)t:^tLri^i«*A 

El= (75) i)K » 2 eg P (62) 1 T ft^aiaiEt (76) 
i)\ »3ggP(63)(Cj^Lr7K*AEt(77)^^ »4ggp 
(64) U** L T^KSa Et (78) t^^fl^fi^U $ tlT 

^ o 

10 0 6 61 ±ffiOJ:-5 5:«fig;f4»*/c6> #^581 7" U 

- K53) ~ (59) <o m (c (4 , mmxi, (a) t (b) t 

J:-^(:. ¥6%[t. !^aE^XK1f(75)iSr@T^ilKiiK(80) 

J;aEAt> i^iKalK(A,A.-)«rJij§Lyi?^. #»2raP 

(62, 62, •••) n^-kf&xnmm^mmn) *-hma,i 

T i;. *»AEff (77) imr^m 3 raP(63.63,-) 

(64. 64. •••) SB* S: ig-C*2»ttiElf (78) i)^hmtii&tli> i- 
^liZfj:oX^^i>o COi^ULT. ff»-/l/- K53)- 
(59) L T i^aE t * t *f«!,^c}fe Sr 9 i T U»« S it 

[0 0 6 7] -jieftf'^- 

^M«%S(io)<^aiKfi»f^ (^S!»tS4ettm 

[0 0 6 8] i*ssftanefi4> Eiu:^ti-ju> mn, 
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(7) 

;/ 

(22) i)'%m r~m*)mx.h iu wm'^wiHf- (e 
v-3) *«3fic^«t;s!e $ ixi>-^. im'^mm^^ME^- 

1,SV-2)ttBgnL, ii$3«m#(sv-3)i;):n»L-cv«.&. 

I0 0 6 9J I<?)4^t,^.t:i3t>T. J^^iS«SRilK(20)T 

C<07K«rjiJ^^jR® (ff!lx.(f-2'C) tTi^mtic ^ 10 
<7)^k. ±Unmii7^ (25) Srg-CEiffi^(21) 

10 0 7 0] ttz. 2^il|Et;*)oTI±, itli<0-S|5*«, 
»?!ftSillga#(EV-3) OTii£ffl;4' fjttTKilK (2b) U^rt 
+-\'tf7>Jf-a-7'(CP)UJ:i5«E§:n/^m, tt* 
±^§(13)t?mi§l--C. T + aAU-J'(25)4-ig'rEIS 
til(21)UlRA$il-&o C:oa7k±Bg»(13)U*JV^T. }^ 

(35)WrtffifflU±ffit&, 

[0 0 7 11 -H. -■i^>7"(32)?: 20 

SS!>:1f (31):4»f>irctbL;L-7Kl4, ^>7'(32)*iiirv 
^«HS(1 1 ) -CJAJSI $ Mz.^. iR-&S(33) $ ji4 . 

-ecof^. c<07Ki4iaj**P»35ms(5o)-ei^i5tsft?5mL 
(50)3j»f>saa-r4, -e-l-c, ia>^*p»35«iS(5o):i»f>»E 

mL/wj§i^iP*cS<07Ki±, tt7K^fiS!;&(i3)UiJv>TMlc 

a3!ltSr7KEl'(35)<r)|*3Sffli:^«;i-*o -E-O 

;t'jfiJ^»;jtl4jaj^ip»f«»(34)j;tt*ft$fL4, -tLr. io 

«Jt*PJB?itl(34)(cJiv^r, ^K^tifii^iflTKtTS'ajf? 
ti. s|Wiffl<o;^9';-tt<07k**±«:stL-csiftfli(3i)tc 

[0 0 7 2] -min^^^^mn<r)^%wif^<nm. 

[0 0 7 3] if.\t. m 3 <os£»^^enr-^t i o 

AES (77) Sr ffiT#» 3 SB P (63, 63, •") J: •) (B, 

B,-)i;rtA-r-&, -f-LT, 7K5I8&(B.B.-)tiiEiaL/c 40 
f*, #»4MP(64,64,-)«-«-C, 7Kj»aiE«(78)J:tJ 

iSai$a^>o CWhl^. i$«tirL»(A)l^«:ijEiti 

^(78);i>'bjj£ai-r4o 
[0 0 7 4] i^iStli, l2I3 0*m^Slt?^tJ:9 

#}ti«8EiS(A,A.-)*a*l4. ttT> ia7SyTil8 

[0 0 7 5] 07t:75-rJ:o»c, i-r, 
nmt. <^j««AE«(75)S:jg-C, ^iTuJiK (80) Ub£ A 
■f&o JO 
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[0 0 7 6] ^ij£i^i%(80)(:-;£AL/ci^j%li^ 

*-;^}t»(6);4»±«i:fi:fiL, }i}[)^ji(L)*«T8|5»:fi 
fit*»SlB£«USi:^:-6o -E-LT, *';^J^i«(G)SO-'iS 
J^«(L) (i, it AO (81 , 81 , •••) *T:^U|6j*»o Taifi 

U &i^^.?iEK(A.A,-)*:«At'&. fiii. a7(:i3v» 

*';^j^it(G)osrttT.t«^Wi;«L-cv>^„ *-x?&<«(g) 

(4. )Ii[<tj%(L)^ao>'^«J:-7UUTo!£n, 
(A,A.-)UI1, *':^i^at(6)&0-'iSJ^-aE(L)ii«±sj^UiiEn 

[0 0 7 7] laSC^ti^U, <%SiSI»(A)UT|63^ 

14 y - ;w •) > (72) (T^^fl-iaECj&c T 0 •) iitr J: -p Ugit 
^ft:i:LT±ia]§«OiiE*ti:!S:oT^ i^iftijEK (A) Sr 

[0 0 7 8] ^-LT^ i^(«l4, ;i|ciiEK(B)4BEti47Ki: 
?Wi^lftS:ffv»i:*«<b. J*j«iil£tt(A)*»fEiit*o 

<^atl4*t:J;oT«$n. ie}^!gt(L)(43g||t 
*o i^«E<4, >JcJEK(B)|*3W7Kt?**nL'i 

^^ib. J^aSffiK(A)«-jjiEii1-^o 

[0 0 7 9] -e-LT, J&{i»£B(A)*iiiiL/oJ^iii4. 
S» 2 gg □ (62, 62, •••) «r«r , itKil/UEt (76) J: « 

[0 0 8 0] W±<OJ:T(;Lr, ai^iPS!l:X»Sf(50)^ 
[0 0 8 1] *^^Hf0^tt(10)-eJ4, ±EO?& 

SiRasewmt:, EKfiJift^ (2) ^^affli* (sv-i ,sv-2, 

SV-3)«jft«!JI)»x.*Cti:J:oT. »tt«(31)l*)Ufi' 

•CV»*o tfc, i^ailillliK(20)<0*%flJfflLTSl*9O 

[0 0 8 2] -«J^t|li!tX«»(50)<Oil5!l*- 
*Sififl?,^.(c^-J.iai^i|!Si3StfeS(50) U J: ixif . 
8& (80) f> ^l%m^^ (A, A, •• •) -^oa A P (81 ) 14 > 
iiH(80)«^TSI5(i}fJfi!tSiirv>*. iOtzt>. 

(80) t:aA L^w^jSZiaiE*«^J^j»B£H(A,A, •••) UsSA 

t*ISKi:> T:^uttfll1-4jSJ*j«(L)i4. ±:frt:ffi«t 
JKG) S y>*«[J^rji(L) (4, #J*«»H(A, A. •••) t:$s6 L. r 

itAL, {Ba£*^i:*^t'j:<iij^U!,tAt^o 

[0 0 8 3] %AP(81)(4^i«iiK&(80)O<g:Wt: 
Klfbttrv^^cOT-, fSi^«K(L){i^(CBEAP(81)#ia 
U(4fit4C:tt^rl), ffl^ttt(L)(4itllC#i£»(A,A, 
•■•)t:jiliAt'5>. 

[0 0 8 4] is£o-C, 4olf<b*-Xi%ji(6)3i»s£tL*BE 

K^?i4ff«-»i:-r, -r'<ro^^^«iil^ll((A. A, ••■) i;i3v> 

«i^MSO*j|i«>tt66ir+^(z§&}f t * ^ t *«-e# ^. 

[0 0 8 5] eioT, Sft5Efe}rLl*;t L-c^ii£zm®o 
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[0 0 8 6] irib\ *BSU«-5,a?^ips!L^mS(50)i: 
[0 0 8 7] 

±.tl(OnmBm U is V > T (i . Jft^mS (50) 1*1 OSft^JftvI 
[0 0 8 8] 

%mfm 1 ufs^^^^ciftSf (50) uiJv^T. '>-;v V > ^ 

»J > ^(72) co^ 0 K 0 aB^J^co:^ # $ L i co-C* 

^ o 

[0 0 8 9] -eomoiiitli. ^JfiB.Sl^7)«t^mS(5 

0)i:ra#-c*'5»o fi&oT. ::C"C(i. ;u 'J > i^^' (72) 

[0 0 9 0] gigui^tv-^^^'J >i/(72a)'e(i. gap 

SK(73a)cOBaPAJt« Sr. *5) 1 2 1 3 0* 

LTv^^bo i^oT, >^(72a)^fflv^/;:Ji>&, 
^a£aK(80)^OTWt::<i. J: i:iiEAP(81);!i*^«; 

[0 0 9 1 ] -15. mi oic^i-mo->-;u'; >^(72 

b)T*ii. mnm73b)<r)^nn&a ^ I so- uis^t 

•rv^-SoOi«5, v-^UU >i/(72b)^#«:4^H3»^^tU 
JfMLTi^^^o fitoT. COv-^l-*; >i^(72b)^fflv^ 
^ca-g-. i3-»£iiK.(80)OT4^*^^raPL. ircAP(81)(i 

[0 0 9 2] ^ofzi^, i6i^m{O<7)^XM^^0r^'iSf'k 
^U. +»^^i(r>m^miO «r#gEK(A, A, •••) USSA? 

[0 0 9 3] Z<OXo\Z. «J»)K"9»^0:fc^ 

19. |5gpffl5(73)coffim^S^l^IS:5et'5) - 

tUf^x^^o v^^x. *ataK(80)uaA-r'&^jKzffl 

vl A P (81 ) ^ ^ e S t:: SS:^ t C 1 7&«T- 1= ^ o 
[0 0 9 4] 

[^?gco||teoff^Se. 3 ] ^mmm 3 t::«^^ft^SfiiSti> 
«m®lOSii£fiiS(50)Ui3i.^T, (72) 
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/ (72) CO PSS (73) <om^i:^'^Lfzii<r)Xh^') s P 

ffi (73) * JtiiTL-e A -2) /J^?L (82) Xfm Lfzi>oxi)i>o 

[0 0 9 5] HI 1 (a) SJ/ (b) U^-r<t ^4:> ^ 
Jfef^)^.3Ui5\/^T(i. v-JUU >^'*(72c)ii. 
5Sg5U-0(7)/jN?L(82) ^m\-f h Mz v - 

ffM^ttTW^^o v-iUV >t/(72c)<7)iia(i. 

- ho«Brar«t:^tv^ >^(72c)oi^S 

70 (i, e«^yu-h<7)»i§ap(6i)oii:st^Lv>o 

[0 0 9 6] /h?L(82)li:. a:ti)!i^-^O^SH?L-e* 

wv^mx.-i>^> /HL(82)li. i[S;6*-5£oR«:Rco 
4^ggSr>*ffMLrv^^o [311 (b) U:^-rJ:^U. C 
o/HL(82)ii^ >^(72c)coitS:^[fi]t:MLT. 
'>-;u'; >^^(72c)o4'**BUfi:fiLTv^^o 

[0 0 9 7] ^W^,^l tra^, v-;V'J>i/(72c)(7) 
I*Iffl!IU(i. i}-aLiiK(80)7!i^?^«Stirv^^o 

20 (0 0 9 8 ]. Ell 1 (b) v-Jl^'J >^ 

(72c)OTal^fBUga:^t^)*l.;t/WL(82)ii> v-;u'J 
(72c)orti5i:^'Wt<7)W^S:^x :»-ijEiif&(80)i:?^JSE 
yEK(A)i:*ii>iLTv>^o -::>i^. c:o/HL(82)t±. 

55-*iiK (80) ii- h Jtflf SEtt (A) -^SE A $ -ti: -5> it A 
P(81)4-ffMtTv^^o 

[0 0 9 9] tl±<Ofll«t: J: •) . 3 0«lSS«S 

[0 10 0] *M^SB3C0v-;i^V>^(72c) 

[0 10 1] -mm- 

l?miUo«LS5ftgUi5v^T<>. /h?L(82)co»tt> :^ 

A^tSBus i: fzmxn (8i ) *«fis:-r i>ztt'x^^o a 
[0 10 2] -^mn- 

mm \(r>v-)V'}yy (72d) (i . /J^?L (82) Off^^ic * 

[01031012 (a) ^Xf (b) H7p-r<l:9U. 3S 

40 fm 1 <7)/jN?L(82d) (i. v-)^^ >V(72d) (D^'^ljlPin 
^^^iiZM^n {z^tiX\t'm^± ^ < ^ o X\*^^miXi> 
m^-^mii>t. /HL(82d)ii> Pim^'ik<0^m^i: 

[0 10 4] /HL(82d)co±ieB^^{:j:»). ^mmm^ 

^i::^^ < J5:>&?jEAP(81)75«ffM$Hr^**o i<^fz 
t>s iSAP(81)4:iiiaL, ?^i»i;m(A) t:aAt'5)PS«0 

■ IS(A)(Cji£AL-^i-<^j')s ^i^aBEI8(A.A,-)'^05> 
50 iSjl'AJfiFUfftetL*. 
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[0 10 51 -mmz- 

[0 10 61 SI 3(:^t<toU> mm2C)v-)V^} 
>if{12id)X*\t. -eOTSBU^ 'HL((82);d^'3iaffM$:lx 
Tv^^o /HL(82)0-o(i, v-;u»; >5^(72e)cOT» 
SPUl^it^btt. iili<02o(i, T«ssms:tt^b:li^^/HL(8 
2)i:itt. Ell 3U/T-r£*:^!fiitc*^6 0- <7)^l«*# 

[0 10 71 -^s^^aa- 

[0 10 8] HI 4(:^ti:^t:> mm3(7)y-)\^^) 
>^^(72f)-C(i. -J-OTSiJU. /h?L((82)^«21iJM$n 

iRMmmt.mm^'h. s^^ri^ici^ja o- <r>Am 

[0 10 91 ±ie^?&i^lJ2aa'3-Cii. mO/h?L(82) 

^ o 

[0 110] ±se,i^j^m2RV3V{i. -tti-imwi 
2) omt 2 mi tzii 3 m t: is h ti-r. 4 ia j-:)i±t-* o x 

feivs /h?L(82)^K«t-Sfi:a4, »iEiiK(80)<OTSP 
±fetS:g(Cll^$H*'{>(OT-'{>irvs 

[0 111] 

[iin<^^j|(OB^ 4 ] [sii 5u^-f j:^u> ^mwm 

4 Ift^^S (50) l± , (80) S: ffe^mS w ±SB C 

10 112] lliSff^.?.^4«OS!i:^^l^tl(50)cO^:$:M''^ffiK 
(i, 5im®l<O|ftXmS(50)i:H«-C-**, SloT, 
C^fli. «i(lf^.®l<OJWi^mS(50)fc^^'&S|553-(:o 

[0 113] 3?ifi?gil4<7)?!!i,^mS(50)-C(i. 0 3 1:^ 
1-?frflt»aiBeS(76)«ri4-«|tjgAEe(75u)t U, 
AK«(75)*-?&««»mBe^(76l)tLrv»*. ojt), 
feJSi y W - K53) r- (59) O 2 P (62) U Wfc.-r ^ fflfi 
tCi^aSASeif (75u)«-Slt, »1 SP(61)C*tI&t-5 

t: i^ssaiffi B£* (76 1 ) Kit r V » ^ „ 
[0 1 14] nmM^4<r>m'SiiSim50)xa. m2^n 

(.62)(r>miOlz'y-)V') >i^(72)SrlS:ttr. •f5«i7'U- h 
(53)~(59)4«SL.Ti/^*o e^o-C, »2 fflP(62)«15»- 
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